A CELD-fusion method for rapid determination of the DNA-binding sequence specificity of novel plant DNA-binding proteins.
The current focus of many functional genomic studies is on the elucidation of gene regulatory networks. The functional analyses of transcription factors and their DNA-binding sites, in conjunction with genome-wide expression profiling, are crucial in understanding of gene regulatory networks. This paper describes an efficient and easy method for characterizing the DNA-binding sequence specificity of novel plant transcription factors. This new method is based on the fusion of a DNA-binding protein (DBP) to 6xHis-tagged cellulase D (CELD), which serves both as a means for affinity purification of DBP-DNA complex in the selection of binding sites from a pool of biotinylated random-sequence oligonucleotides and as a reporter for measurement of DNA-binding activity. Thus, it eliminates the use of radioactivity and gel electrophoresis techniques currently used for purification of DBP-DNA complexes and assays of DNA-binding activity. The effectiveness of this method was demonstrated by the success of simultaneous selection of the binding sites of nine plant DBPs from four superfamilies (AP2, bHLH, NAC and MYB). The high-throughput capacity of CELD-based DNA-binding assays allows the quantitative analysis of the binding sequence specificity from a large number of DBP-selected oligonucleotides. The binding sequence specificity of three novel transcription factors (rice OsbHLH66, wheat TaNAC69 and TaMYB80), determined with this method, is presented. This new method provides the capacity of high-throughput analysis on the DNA-binding sequence specificity of a large number of putative transcription factors, predicted on the basis of conserved DNA-binding domains.